A B S T R A C T Androgen-binding protein (ABP) has been found in the cytosol of testicular and epididymal homogenates of several sub-primate species. In those species which had the plasma androgen binding protein, testosterone-estradiol-binding globulin (TeBG), ABP and TeBG were found to be physically similar. We investigated the possibility that ABP might exist in monkey and man using the cytosol oftesticular and epididymal homogenates and aspirates obtained by direct microptinetuire of the rete testis. In polyacrylamide gel electrophoresis, pH 7.8, testicular and epididymal cytosols of monkey and man were found to contain several binding proteins of different size and net charge that bind dihydrotestosterone. These binding proteins were either indistinguishable from TeBG or could be related to TeBG as size and/ or charge isomers. No ABP was detectable in up to 200 ,ul of monkey rete testis fluid obtained by direct microptunettire, tlhouighi ABP is detectable in as little as 5 ,ld of rat rete testis fluid. The data suggest that the ABP's detected in the testicular and epididymal cytosols in monkey and man represent isomeric forms of plasma TeBG, and their presence in testicular cytosol most likely derives from blood contamination.
rabbit, bull, and ram (1) . In the rat and rabbit it appears that ABP is produced in the testis and secreted into the epididymnis via the dictuili efferenites (2, 3) . This protein was shown to be heat: stable at 500C, to bind dihydrotestosterone (DHT) with high affinity (Kd = 5.5 nmol/liter) and to have a mol wt of 86,000-91,000 (4, 5) . These properties also characterize a plasma ABP, testosterone-estradiol-binding globulin (TeBG) , that does not occur in the rat but does occur in most other speices, including man (6) . When rat ABP and human TeBG (4) or rabbit ABP and rabbit TeBG (7) have been compared, marked similarity has been noted.
ABP in primates has not been previously described. Man and monkey both have TeBG, complicating the demonstration of a testicular or epididymal ABP in these species. In addition, limited availability ofhuman material has made extensive study difficult. This paper presents evidence suggesting that a testicular ABP, separate from plasma TeBG, does not exist in man and rhesus monkey.
In this paper, ABP To remove endogenous steroid (9, 10) and precipitate androgen cytosol receptors (11, 12) , dry charcoal (Norit A, American Norit Co., Jacksonville, Fla.) ( Relative mobility (Rf) of labeled protein was calculated as the ratio of the migration distances of the peak of radioactivity and the "front". Retardationi coefficient (KR), yintercept on the Fergusoni plot (Y0,), anid the joinlt 95% confidence envelopes of KR-YO were computed as described (15, 17) . The envelopes plotted semiiilogarithmically appear as ellipses (designated as "KR-Y0) ellipses"), the centroids of which represent the experimentally determined size (KR) and net charge (Y0) of the given proteini. The envelope circumscribes the values of K, anid Y( that a molecule can assume with 95% confidence. Non-overlap of any two ellipses implies that two molecules ar-e distinguishable with P < 0.05. Nonoverlapping ellipses aligined along the "KR abscissa" describe molecules with differenit size but the same net charge density. They are designated as "size isomers" (18) . Ellipses aligned along the Y0 ordinate represent molecules of the same size but different net charge. These are designated as "charge isomers" (18) . The values of geometric mean radius and molecular weight (mol wt), derived from KR, and of valence (net protons per molecule), derived from Y0 and geometric meani radius, were computed as described previously (15, 17) .
The reproducibility of the KR-YO ellipses was determined by reanalysis of 10 specimens. The ellipses produced on the reanalysis were indistinguishable from the original ellipses in nine cases. Thus, there is a 10% chance that nonoverlap is due to interassay variation.
Isoelectric focusing in polyacrylanuide gel (IFPA). Iso-
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Viger.sky, Loriaoux, Howcar-ds, Hogden, Lipsett, and Chramlbacli electric focusing was performed as previously described (19) , with the following modifications. An apparatus designed for IFPA was used (20 
Metabolism of DHT to androstanediol by cytosol
The perceint conversioni of DHT to 5a-androstanediol 1)w testictular cytosol increased linearly witlh time (Fig.  1) . Unider the coniditionis of the iiicubationls ( (Fig. 2) .
They al]so coincide witlh those ohtained lw Corvol et al. (14) .
13 tisstues fromn 9 patients were ainialyzed (Table  I) the Ferguson plots of these tissues are shown in Fig. 3 . It is seen that: (a) four testicular species are distinct (ellipses 3, 6, 8, and lOb) and four testicular species are indistinguishable from each other (ellipses 2, 5, 9, and lOa) (Fig. 3a) ; (b) five testicular species are related to each other as size isomers (3, 5, 6, 9, lOa) and seven species are related to each other as two sets of charge isomers (2, 3, lOb and 5, 8, 9, 10a) ( Fig. 3a and b) ; (c) two of the three epididymal species overlap (4, 7) (Fig. 3c) ; (d) in the three patients from whom both testis and epididymis specimens were obtained, the ABP's are distinct in the two tissues (3 and 4; 6 and 7; 10a and 11). All species in these three patients can be related to each other as either charge or size isomers (Fig. 3d) (n = 32). Both ABP preparations exhibited the pl' of 3.9 but the species indistinguishable from TeBG in PAGE did not reveal the second pl' of 6.1, while the species distinguishable from TeBG had both pl's.
Scatchard-type analysis. Pooled testis supernatants were compared to human TeBG by Scatchardtype analysis in steady-state PAGE. There was no significant difference (P > 0.10) between ABP and TeBG on the basis of dissociation constants. However, binding capacity per milligram of protein was approximately five times higher for hTeBG (Table II) (Fig. 5) . It is seen that: (a) the ABP's from the two epididymis extracts (1 and 5) are indistinguishable; (b) the testis estract ABP's (2 and 4) are distinguishable, but the two species can be related to one another as charge isomers; (c) binding proteins from sertum and epididymis extracts yield indistingtuishable ellipses; (d) the species derived from testes are smaller than those derived from either serum or epididymis, with species 4 being a size isomer of species 1, 3, and 5. Detection ofABP by micropuncture in rat and monkey Between five and eight times more protein was necessary to detect rat ABP in the seminiferous tubules when compared to caput epididymis and rete testis (Table III) guishable by the critera of nonoverlapping 95% confidence envelopes of KR and Y0 in PAGE (Fig. 6 ).
Parameters of molecular weight and net charge for both proteins derived from KR and Y0 are indicated in Table IV .
DISCUSSION
Human ABP. Previous analysis by PAGE2 recognized only a single binding protein component in the testis of nonprimates, indistinguishable from TeBG (4, 7, 25) . In contrast, using PAGE at a pH of 7.8, 0WC, and a wide range of gel concentrations, we were able to recognize, in both monkey and human, multiple species of DHT-binding proteins (which appear related to each other as size and charge isomers) but only one species of human and monkey TeBG.
Five of eight of the testicular proteins appear to be members of an oligomeric series characterized by a common molecular net charge (y-intercept)3 and seven of eight of the testicular proteins are related to each other as two sets of charge isomers. Such isomerism is not surprising in view of the frequency of ligand gain or loss or hydrolytic reactions such as deamidation.
The cause of such heterogeneity is unclear. It does not appear to be due to variable tissue histories and storage times, since this polymorphism was also present with monkey ABP obtained under uniform conditions and analyzed without delay. Furthermore, in the three patients where both testis and epididymis were available for analysis, the ABP's from the two tissues were different by the criteria of PAGE (Fig.  3) . Each individual patient's tissues were obtained under identical conditions. Thus, only one (if any) (14) but the valtues for rat ABP differ fi-om those previouisly reported (4, 
